and biotin-labeled DNA probes. Radiolabeled probes were detected by autoradiography and biotin-labeled probes by streptavidin-biotin-peroxidase.
To intensify the colorimetric signal, the indirect avidin-biotin complex (ABC) method was performed.
However, the results were often variable. To insprove the sensitivity, the peroxidase reaction signal was enhanced with a gold-silver deposit intensification reaction.
To shorten the incubation times and to enhance the colonmetric reaction, several reaction steps were performed in a microwave oven. The localization ofcalcitonin mRNA in thyroid tissue, as detected with in situ hybridization, was con-
Introduction
In situ hybridization allows the localization ofspecific DNA or RNA sequences in tissue sections or cell preparations (Moench, 1987) .
The technique has proved to be valuable for fundamental research.
With technical improvements it may also be used for diagnostic purposes. Initially, detection was performed with radiolabeled DNA or RNA probes and autoradiography (Cox et al., 1984; Gee et al., 1983 
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In view of their low concentrations, the detection of mRNAs is still mainly performed with radioactive labels, e.g. , mRNA-encoding neuropeptides and growth factors were detected in the central nervous system (Ayer-LeLievre et al., 1988; Han et al., 1987; Terenghi et al., 1987; Lewis et al., 1986 ) and oncogene expression was detected in tumors (Cohen et al., 1988; Ohuchi et al., 1987) . using the T7 polymerase and from pGem2RCal4 using the SP6 polymerase under the same conditions as described above, and was used as control probe. The probe length was controlled by denaturing polyacrylamide-ureum gel electrophoresis (Maniatis et al., 1982) ( Figure  1 ).
Detection

In Situ Hybridization with Radioactive Probes on Frozen Sections
After removal ofrat thyroids, the tissues were frozen immediately in liquid nitrogen.
Before processing, 5-tm cryosections were cut and mounted on Denhardt-coated glass slides (Brahic and Haase, 1988 formed overnight in a moist chamber at 37'C. Then the coverslips were removed in 2 x SSC at room temperature. Two wash steps of 10 mm each in 2 x SSC and 1 x SSC were performed at 37'C. The slides were rinsed three times in PBS for 5 mm, followed by pre-incubation of the slides in at 80 W and 30 sec at 150 W; or 2 mm at 80 W and 30 sec at 700 W) were tested to remove the secondary structure of the mRNA. Direct or indirect detection ofthe biotinylated probe with the ABC using a microwave oven is a modification of the protocol for indirect immunoperoxidase with microwave radiation established by Boon et al. (1987) . The same incubation steps used for the standard detection procedure of the biotinylated probes were performed in a microwave oven at 80 W. All incubation steps were performed for 9 mm at the indicated energy level.
Immunohistochemistry for Detection of the Calcitonin Polypeptide
Frozen sections (6 im) were fixed in 4% paraformaldehyde. Endogenous peroxidase was inhibited by immersing the slides in methanol-1.5% H2O2 for 30 mm. The slides were rehydrated in PBS, followed by a blocking step with PBS-3 % BSA to prevent nonspecific reaction of the antibodies with the tissue sections. As for the indirect detection of the biotinylated probes, all incubation steps were performed in the microwave oven at 80 W for 9 mm (Boon et al., 1987) . The rabbit anti-calcitonin antibody (Dakopatts) was diluted 1:1000 in 3% BSA. After incubation the slides were washed three times in PBS, and 100 tl of the biotinylated goat anti-rabbit antibody (Vector) was applied in a dilution of 1:1000 in 3% BSA. After three steps the biotinylated antibody was detected with an ABC (Vector; 1 100).
Processing was the same as described for direct detection of the biotinylated probes. 2a and 2c ). We obtained a stronger signal after a longer exposure time (7 days). However, after the longer exposure times the signal was often too strong to distinguish clearly the individual cells in which the calcitonin mRNA was localized ( Figure  2b ). Nevertheless, in these sections the overall tissue distribution of C-cells is nicely detected at low magnification in this way. On fro- 2b and 2d 3c and 3d) . The intensify- 
Results
Localization
